a sample ranging from 4 mesh (0.476cm) to 6 mesh (0.336cm), a massive limestone was crushed in a jaw crusher. About 200g of crushed product was classified by sieving for 10 min, using a rotating and tapping shaker to obtain about 20g of sample. The number of specimens prepared were 10,000 pieces of 1362g. In order to examined the influence of particle shape on grindability, we had measured eight kinds of particle sizes and calculated seven kinds of shape indices on sieved particles. A crushing test had been performed using a simple drop weight method to evaluate the influence of the shape indices on grindability of feed particles.
MEASUREMENT OF SHAPE INDEX
It had been found that the shape indices defined by (diameter of a circumcircle/thickness), (length/thickness) and (Feret's diameter/thickness) were useful to characterize the grindability of differently shaped particles23).
In this paper, we measured the shape index, (diameter of a circumcircle/thickness), of 10,000 pieces prepared by slide caliper. The definition of these is showm Fig. 1 . The cumulative distributions of thickness T, diameter of a circumcircle N and the shape index N/T are shown in Figs. 2 or 3 . The arithmetic mean and coefficient of variation of T, N and N/T are also tabulated in Table 2 . The 10,000 pieces were classified into two groups, A and B, on the basis of the shape index to be at the same mass, 681g, as shown Figs. 3 and 7. Number of specimens, mass, mean shape indices, range of shape index and coefficient of variation of shape index in each group are tabulated in Table 3 respectively. The ball load is same as the one which was determined by preparatory experiments for coal grinding as reported in a previous paper2".
The mill speed was kept constant at 112 r.p.m. which corresponds to 97% of the critical speed.
The sample, A and B, were ground separately. One half of the ground product was sieved in a rotating and tapping shaker. The sieves used were 6, 100, 200, mesh and the diameter of these was 21cm. The mass of sample charged to the top sieve was about 113g and sieving time was 10min.
RESULTS AND DISCUSSION
The variations of the mass fraction of feed size (46 mesh) with the grinding time, that is, firstorder for two samples are shown in Fig. 4 . This figure shows that the specific grinding rate of sample B is higher than A which has lower value of mean shape index N/T.
The data plotted in the figure does not exhibit first-order grinding kinetics behaviour. The reason for this is that when a feed size in large, the weaker particle breakes more readily and is removed due to the combined effect of a distribution of applied forced in a mill and a distribution of strength of particles as proposed by Austin et al'.
Thus, the mean strength of particles of a given size remaining in a mill becomes greater as grinding time increases. The variations of the mass fraction finer than 100 mesh (149 ft m) Q149 with grinding time are shown in Fig. 5 . Figure 5 shows that the difference in the particle shape of feed material affects the increasing rate of fine particles too.
In order to evaluate the influence of particle shape on the grindability with changing the cut size, the variations of the ratio of mass of ground product for sample B, QB , to sample A, QA, with the respectively. Subsequently, we could't obtain the experimental results which explained sufficiently the influence of shape index on a ball mill grindability. There are many methods') to separate the differently shaped particles.
If it is possible to separate the particles at the desired shape index, a schematic diagram as shonwn in Fig. 8 (1) The ball mill grindability of limestone increased with increase in shape index.
(2) The considerable influence of shape index on grindability was observed in decreasing rate of mass fraction of feed size at early stage but it decreased rapidly with increase in the grinding time.
(3) The influence was also observed in increasing rate of fine particles. But it decreased with de crease in particle size produced. 
